The safety of the Airborne Weather Radar (WXR) will directly affect the safety of the whole aircraft and the flight. Taking the WXR as an illustrative system, the Failure Modes, the Effect and the Criticality Analysis (FMECA) methods in the safety analysis of system are firstly investigated in this paper, and the criticality of each failure mode is estimated. Secondly, the criticality matrix is applied to classify the failure modes. At last, all the failure modes are ranked based on their criticality to find out the critical failure modes or components, which can offer some instructional advices to enhance the efficiency of the safety optimization of the system.
Introduction
WXR can effectively detect the bad weather and terrain situation ahead of the aircraft, help pilots avoid dangerous weather area in advance, to ensure flight safety, so its safety for the system safety and the safety of the flight is very important. FMECA analysis can not only expose the weak links, can also supply data for computing the reliability and safety by calculating criticality. At the same time, they are also for the maintenance analysis, security analysis, testability analysis and security analysis to provide the necessary input information. So FMECA are introduced into WXR. This paper computes the criticality of the Failure mode, and uses the criticality matrix, classifies the fault modes; finally, ranks the failure mode in order of criticality.
FEMCA Analysis
Failure Modes, Effects, and Criticality Analysis (FMECA) are first developed as formal design methodologies in the 1960s by the aerospace industry with their obvious reliability and safety requirements. Since then, it has been extensively used to help ensure the safety and reliability of products employed in a wide range of industries, particularly in the aerospace, automotive, nuclear, and biomedical industries. In short, it is a bottom-up approach that starts with known potential failure [1] .
In the early stage of aircraft design, firstly the designer need to determine the basic framework of airplane, then make a Functional Hazard Analysis (FHA) from airplane to system. On the basis of the FHA, the system safety requirements are distributed by the Fault Tree Analysis. Finalize the design, design personnel validation design whether meet the safety requirements. Through the FMECA, each of the actual hardware failure rates is calculated. Finally, using FTA , quantitative and qualitative analysis the finalized design.
Modes at some level, and investigate their effects on the next and higher levels of system hierarchy. A complete FMEA analysis of a system therefore spans all the levels in the system hierarchy from bottom to top.
FMECA are generally completed in two parts: First, identify failure modes and their effects -failure mode and effect analysis (FMEA); second, according to the Severity and probability of occurrence, classify failure mode-Criticality Analysis (CA).
Failure mode and effect analysis (FMECA)
By performing the FMEA while the fault have not emerged, we are able to predict and estimate the possible fault quantitatively in the design stage of products/processes, and to avoid fault by taking corresponding measures if necessary. To complete FMEA, firstly we must identify and grasp the object of analysis, namely the contents and the level of product design .Secondly, before the detailed analysis functional block diagram, reliability block diagram should be drawn. At the same time, the basic principles and assumption, analytical methods, the lowest level of agreement failure criteria, assumptions and scope of analysis also should be defined.
FMEA analysis process includes: system description, in each of work stages, assuming each component in its turn each failure mode failure .Derive and given the severity of each failure category, derive the system and all subsequent human impact, assess and classify the severity of the fault condition.
Because the system design itself is an iterative process, in order to maintain the integrity and consistent, The FMEA should be done repeat.
Criticality analysis
CA aims to classify every failure mode by its severity and probability of occurrence. By which, we can fully evaluate the product in all possible failure. RPN and criticality matrix are usually used in CA process. In the analysis of the dangers of airborne equipment recommended the dangers of quantitative matrix method. Its purpose is to compare each product and its failure mode level of danger to determine the sequence of the product provides the basis for improvement measures.
CRITICALITY COMPUTE
Failure Mode Criticality is part of the product criticality. For given type and stage of mission, the j -th failure mode criticality mj C can be calculated as followed:
The criticality of a product r C is the particular type which is caused by the product's failure mode. For a given severity type and stage mission, the product's criticality is combined by the entire failure mode. r C is computed as:
where n is the number of failure modes in the corresponding severity category. Failure mode frequency j suggests the percentage of failure occurrence in the product failure mode j , which can be obtained by test or use of data, in the absence of data, given by experts, based on preliminary experience. The probability of affect failure i is based on analyst's experience. i is the conditional probability which system failures and loss of function in failure mode j . i is usually estimated quantitatively according to the following rules: the actual loss of system task, 1 i ;system is likely to lose the task 0.1 1 i the system may lose the task 0 0.1 i ;system task had no effect 0 i . Working time t means the number of hours the product work or the times work cycles. In the paper select unit of time 1 hour.
According to the above method, the criticality of each failure mode is calculated; the result is filled in the CA table.
Criticality Matrix
Criticality matrix compares each criticality or the result of failure mode, under a particular severity level, and then determines the sequence of improvements to provide basis.
The abscissa of matrix represents severe grades. The vertical axis stands criticality mj C or the level of probability that failure mode .The code of the failure mode can be drawn in the corresponding position of the criticality matrix, according to the severity categories and the criticality of the failure. The matrix can show the distribution of the criticality in each failure mode.
Failure mode criticality can be divided into A, B, C, D, E five levels, as be defined in Table 1 . As shown in Fig.1 , the farther away from the origin, the greater the danger, which the matrix failure mode code falls in the shadow of the reliability of the product was identified as a key product, should take measures to decrease harm. 
3.WXR Typical Failure FMEA Analysis
Typical WXR basic components include power supply, transceiver, antenna, display components, control components. Fig. 2 is a block diagram of a typical WXR. WXR's work principle is the same as echo. WXR system emits radio frequency (RF) in the area 180 in front of the aircraft. The target reflected pulse to return the receiver. The receiver processes back signal to show the terrain of weather events, wind shear and other events. Currently WXR function is becoming more diverse, the main features are: rain detection, turbulence detection, wind shear function, mapping the terrain below the aircraft before the function, the road obstacle detection and self-test function. 
WXR Typical Failure Analysis
Radar is an electronic device based complex equipment. When the system under FMECA analysis, it should be calculated step by step ,order the sequence by SRU ,LRU, subsystem, system,. This will not only analyze the impact of various components of the system, but reflected profoundly the affect elements, subsystem impact on the system. As one can use the same FMECA analysis method in electronic equipment, we shall take the low-power radio frequency stimulus source as an example to make a specific analysis.
The main function of low-power radio frequency unit is preliminary process the echo signal such as amplification, filtering and so on, then pass to integrated processor. At the same time, the source also offer a variety of stimulus signal, such as the local oscillator signal, the clock signal and transmitting excitation signals.
Under the meaning of reliability, the reliability block diagram of low-power frequency radio as Fig  3. Structure of the components are in series, failure of any component will cause the component erroroutput. The calculation result of the low-power radio frequency stimulus source criticality shown in Table  2 . The criticality of low-power radio frequency stimulus source r C is 6 70.48 10 / h .It means the expected sum of failure, caused by low-power radio frequency stimulus source Based on the above results of FMEA and CA, fill the failure mode into criticality matrix. The criticality matrix is shown in Fig. 4 . Finally, by summing up the table of FMECA and criticality matrix, sort the criticality of the failure, shown in Table 3 ; clearly demonstrate the criticality of failure. 
Error Factor
Failure mode frequency j should be given actual statistical results. To illustrate problem, It given by simple distribution. So there is a difference between realities. We can re-calculate more reliable result if sullied substantial sources.
Result Analysis
Comprehensive the criticality and severity analysis, the most dangerous component is FM signal generating circuit. Designers need to give priority to its security, strictly control the probability of failure and optimization the design.
The same method can be used to calculate the subsystem and each unit in radar system respectively. When the system fails, the each subsystem FMECA analysis should be based on degree of criticality, until the bottom of the components. If possible, the design can take the following measures to improve system reliability:
Reduce the mounts of components By selecting another element (the Department) parts to reduce failure mode frequency j Re-design using redundancy or conversion technology [3] 
Conclusions
Based on the typical fault of WXR, the Fault Mode, Effects and Criticality Analysis (FMECA) method of system safety analysis are studied. This paper calculated the criticality of the failure modes, drawn criticality matrix, classified the failure mode, and rank the failure mode in order of criticality. Finally, figure the critical fault mode or components. In this way, the guidelines for improving the efficiency of system safety optimization are introduced.
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